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RESPONSE OF WINTERFAT (C£RArO/D£S LANATA) COMMUNITIES
TO RELEASE FROM GRAZING PRESSURE
Lars L. Rasmussen and Jack D. Brotherson"

— Sixteen study

grazed and ungrazed stands of winterfat in Kane County, Utah
Highway 89 between Kanab, Utah, and Page
Arizona. Road construction in 1957 dissected several winterfat communities, and following fencing part of th
communities were released from grazing. Differences in species composition, vegetation, and soil characteristic

Abstract.

The area

is

sites

were established

in

located within the winter range of cattle and along U.S.

between grazed and ungrazed sites were assessed. Major differences in site characteristics appeared due to th
influence of winter grazing by cattle. Winterfat and Indian ricegrass showed increased cover on the nongrazed site
following release from grazing pressure. Winterfat also showed significant negative interspecific association pattern
with

all

major species.

Winterfat (Ceratoides lanata [Piirsh] J. T.
Howell) is considered a valuable forage component of winter ranges throughout western
North America. Blaueretal. (1976) described
winterfat as "superior nutritious browse for
livestock

and big game."

pointed out that winterfat

Fig.

1.

Map of study site

is

Griffiths

"very

location in

(1910)

much

in-

jured by overgrazing." However, more recen
research has provided somewhat conflictin
information relative to the tolerance of win
terfat to grazing pressure. Holmgren an
Hutchings (1971) indicated that percent plar
cover represented by winterfat sharply de
clines under heavy grazing during late wintei

Kane County, Utah.
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Means and standard

deviations (SD) of soil factors and significance levels for the difference between the
Table
means for the grazed and nongrazed winterfat populations in Kane County, Utah. Significance levels were computed
1.

by using the student's
Site

t-statistic.
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Cluster dendrogram of grazed and nongrazed winterfat stands
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Kane County. Utah. Cluster

is

based o

similarity of plant species cover in site vegetation.

for laboratory analysis.

that the surface

Ludwig

(1969) found

decimeter of soil yields

80% of

the information useful in correlating plant re-

sponse with concentrations of essential minnutrients in the soil. Holmgren and
Brewster (1972) showed that greater than 50%
of the fine roots of plants (which included
winterfat) in Utah desert communities are
found in the top 15 cm of soil profile.
Soil samples were analyzed for texture
(Bouyoucos 1951), pH, soluble salts, mineral
composition and organic matter. Soil pH was
determined with a glass electrode pH meter. Soluble salts were determined with a
eral

Beckman

electrical conductivity bridge. E.x-

changeable calcium, magnesium, potassium,
and sodium were extracted from soils with

DTPA (diethylene triamine-penta-acetic acid;
Lindsay and Norvell 1969). A Perkin Elmer
Model 403 atomic absorption spectrophotometer was used to determine individual ion
concentrations (Isaac and Kerber 1971). Phos-

phorus was extracted with sodium bicarboi
ate (Olsen et al. 1954). Organic matter wj
estimated from total carbon using methoc
described by Allison (1965).
Similarity indices comparing each stand
I

other stands were calculated (Ruzicl
1958). These indicies were then employed
cluster winterfat stands following Sneath an
Sokal (1973). Individual plant species wei
all

1

also clustered

(Colwell and

on the basis of niche overla

Futuyma

sociation patterns

1971). Interspecific a

between plant species wei

computed using

Cole's (1949) Index. Meai
and standard deviations were computed for
biotic and abiotic variables across the
stands. Prevalent species were selected c
the basis of cover values (Warner and Harpt
1972). Diversity indices were computed fo
lowing Shannon and Weaver (1949) ar

i.

1

McArthur (1972.) Statistical differences h
tween grazed and imgrazed sites were calci
lated using Student's t-statistic.
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Cluster dendrogram of plant species occurring

the study area. Cluster based on niche overlap relative

to a

species geographical distribution.

Results and Discussion
There were few differences in edaphic facbetween grazed and ungrazed winterfat
communities (Table 1). Significant diflFerences
between means were observed for percent
silt, percent organic matter, and calcium contors

centrations.

The higher

levels of

silt

in the

bngrazed area are probably due to the presence of the fence.

The fence

act as a barrier to

(net wire)

would

blowing weeds and plant

and thus as a barrier to drifting soil,
rhe more-abundant vegetation on the ungrazed sites would also create a barrier against
>vhich windblown silt would tend to accumumaterial

ate.

The

differences in percent organic mat-

er are also probably a function of increased

Mean differences in these
hree factors are relatively small, and floristic
lifferences between grazed and ungrazed
;tands are, therefore, not considered to be
.aused by these soil characteristics.
Cluster analysis (based on vegetative similarity) clearly separated the grazed and unl;razed transects into two groups (Figs. 2 and
0- This separation reflects the effects of long
)eriods of winter livestock grazing on vegetaive composition. Grazing-induced change is

/egetation cover.

by greater diversity within the

grazed stands (Table 2). The greater plant diversities observed among grazed winterfat
stands is expected. Cox (1976) noted that
Charles Darwin observed greater diversity
within grazed lands when compared with nongrazed lands (Cox et al. 1976). Harper (1977)
also indicates that the great floristic diversity
within the Chalk grasslands of Britain owes its
existence to the selective grazing of livestock

on potentially dominant plant
ther research

purpurea

Opuntia phaeacantha

151

rence of

this

species. Fur-

may better establish the occurphenomenon on other western

ranges.

A major difference between grazed and ungrazed winterfat communities was in shrub
cover (Table 2). Total live cover and litter
cover were also greater on the ungrazed areas.
Differences in community response to release
from grazing pressure is best shown by differences in species cover (Table 3). The cover of
winterfat on ungrazed areas was significantly
greater than on grazed areas. Greater shrub
cover on the ungrazed stands was entirely
accounted for by the increased cover of winterfat. Although winterfat has been described
as being relatively tolerant to grazing and as a
"good natural increasor" (Blauer et al. 1976), it
demonstrates little tolerance to winter use by
cattle on our study sites, where it was potentially

the dominant shrub.

Wide

ecotypic variation

is

known

to exist

between winterfat populations (Stevens et al.
1977). Populations examined in this study
were characterized by relatively large plants
(up to three feet in height) with a growth form
similar to big sagebrush (Arteynisia tridentata). The genetic differences of this ecotype

may account

in part for its susceptibility to

grazing.

Cover of cool-season grasses on the ungrazed sites was greater than on grazed sites,
with the cover values of Indian ricegrass {Oryzopsis hymenoides) showing the greatest difference. This difference was probably due to
grazing pressure during the late winter season
when Indian ricegrass actively grows. Grazing
while the grass is actively growing would
stress the plant and reduce its capacity to
compete. The warm-season grass species, galleta {Hilaria jamesii), which does not actively
grow during the late winter grazing season,
maintained nearly equivalent cover values be-
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Table 2. Means and standard deviations (SD) of site factors and significance levels for the difference between the
means for the grazed and nongrazed winterfat populations in Kane County, Utah. Significance levels were computed
using the student's

t-statistic.
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Results of't-'oU's Index analyses with respect to the interspeeiiie assoeiation patterns of species foiind

conjunction with winterfat populations in Kane County, Utah. Signifieaiiee levels
are as follows: 0.05 - p> 3.85, 0.01 - p > 6.64, and 0.01 - p > 11.21.

growing

in

Positive associations

Species
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the chi-scjuare values
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growing sxinpatrically. Both cases appear to be
happening with respect to winterfat and its interspecific association patterns as

measured

in

our study. In the grazed areas of our study, win-

being ehminated as a result of winter
use, and other species are expanding into the
vacated space, thus creating the opportunity for
terfat

is
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C

W

The measurement of interspecific asso-

Ecology 30:411-424.

ciation.

Cook.
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increased competition

pp.

Daubenmire,

A canopy coverage method of veg-

R. 1959.

Northwest Sci. 33:43-66.
Gurgle, W. L. Walquist,

etational analysis.

conditions for the intensification of competition
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itself

and other species. Reasons are

not always apparent or easily understood.

To

gain a total explanation, further studies of the

autecology of the species involved seems necesisary.

evident that release from winter grazing

It is

on the East Clark Bench allotment has had major
impacts on the winterfat communities exam-
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reasonable to

due to
al(
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